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We have reviewed your letters of September ? and 12r_ 1988
regarding our proposed gord leach operltions at the eordftritceMine. Tenneco wi-ll respond to the renaining issues raised by
these comruents but would first like to preface-its responses witithe following general comments.

since Tenneco first filed its apprication in March of this year,it has answered numerous Bureau colunents regarding its proloseddesign. These comments have been contained in tett-ers dated-JuneL, and June 7, 1988. Tenneco representatives have also met with
members of the Bureau staff to -discuss the issues on at reastfour occasions. The record shows that renneco has timery
responded to all of the Bureau,s detaired guestions and conmentswith factual data. However, Tenneco is -concerned that theselatest two letters from the Bureau have raised additionaldetaired conments that may take significant amounts of time toresolve thus extending what is arready proving to be a permitting
time period of over 6 months duration.
when Tenneco first decided to invest in the Goldstrike propertyit met with alr of the state agencies to determine the geirerai
approaches taken toward environmental regulations. The iennecorepresentatives werc informed by t-he staffs of all of theseagencies that site specific environmental and design conditions
were considered in determining if an appricant,s opelations would
compry with the state regulations. since ttreh Tenneco hasgenerally found thaf- the otlier stare agencies, and the applicable
Federal and local agencies, have been iery cooperative iir-workingtoward reasonable environmental protection standards for th;project, based on the site-sp-ecific characteristics butregrettably, this has not been the case for the Bureau of waterPollution Control .

Many of the Bureau's conments to date have guestioned, and in
some cases faurted, Tenneco's design assumptions such as siteseismicity, foundation settlLment,, - slope stability,precipitation, temperature, capacity of process -sorution pondi,
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liner rnaterial selection, sanitary waete diepoaal , and operatingprocedures. The record shows that Tenneco has satisfactorily
reeponded to all of these cornnenta demonstrating its competence
and experience in developing thia property. However, Tenneco has
generally found that the Bureau,a conments have displayed an
apparent lack of understanding of the basic design and operating
characteristics of heap leach facilities. This lack of
understanding has been admitted by various Bureau staff members
who to date have been very hesitant to accept what are very
standard and proven concepts for the industry. Tenneco is also
concerned about the Eureau,s approach of critically dissecting
its designs in a constant ,'rrorst case. performance scenario, in
some cases reconrmending design features which provide no
incresrental addition to protection of the environment. Finally,
Tenneco is concerned about the Bureau,s stance of rigidly
adopting specific, Statewide design standarde and regulating in
exceaa of the present policy of protection of beneficial use
without ever having reguested public review or input onsaame.
These standards are currently being applied to the GoldstrikeproJect in a manner not in concert with the Division of
Environmental llealth's cooperative public Etance of accepting
site specific designs and data. Tenneco believes that this
current regulatory approach by the Bureau is not supported by theexisting regulations and is having the result of holding up theproject approval

Tenneco is concerned about this approach because it believes thatif one stands back from the complex correspondence of the last 6
months it should be clear that it has incorporated into the
Goldstrike designs every reasonable precaution to preventpollution. These include:
1) Constructing all leach pads and solution ponds with aprimary liner of 40 mil HDPE plastic sheeting. This

material is known for its abllity to stand up to the
proposed application through experience in thousands of
acres of leach pads throughout the world.

2, Placing all of the prirnary liner for the pads and ponds over
an l8-inch thick secondary liner of compacted clay with a
tested permeability that has been shown wiII prevent the
breakthrough of leach solutions j-n the event of a
perforation in the plastic liners. In fact, the ctay liner
under the pads would prevent the release of leach solutions
during the life of the facility even if the plastic liner
were removed frorn these facilities.

3) Reducing the hydraulic head of leach solutions on theprinary liner to less than 1 inch. This will be
accomplished through the use of a high-capacity solutioncollection systen placed over the liner. The result of thispractice is the reduction of potential seepage of solutions
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through any leak in the prj-rnary liner.
Providing a leak detection system under the ponds where the
hydraulic head is approxinately 5 feet. This leak detection
system will detect any leakage of solutions so the leaking
pond can be quickly repaS_red.

Sizing the entire leach system to contain the 100 yr. 24 hr.precipitation event while maintaining an excess capacity of
almost 40t of the total pond volume as a safety margin
against discharge.

Building a sedinent pond downstreann from the rnines and
process facilities which has the capacity to contain the 100yr. 24 hr. precipitation event from the controlled area,
even though the State and Federal regulations only reguire a
10 yr. 24 }:.r. capacity. This was primarity done in response
to concerne about the potential impacts on fish in -tl\g East
Fork Beaver Dam Wash located approximately L/2 rnild below
the sediment pond. Tenneco hastens to point out that such
impacts are unlikely because the channel in the Wash is
normally dry below the Goldstrike site for a number of
miles.

7) Installing a comprehensive system of groundwater monitoring
wells around the proposed leaching facilities. These wells
have been carefully sited and designed to detect any
unexpected impacts on the groundwater quality within a short
distance from the margins of the pads. This will allow
early detection of any groundwater impacts well before the
affected groundwater has left the property boundaries.

In addition to
Tenneco has also
data on the local

its designs for protection of water quality,
presented the Bureau with cornplete and detailed
environment which shows that:

1) The project site is not in the recharge zone of any aquiferflow that is presently used for domestic or agriculturalpurposes. Based upon the remote and rugged }ocation of theproject area, it is very untikely that domestic oragricultural land uses will be developed near the project
site in the future.

2l The groundwater that is present in the proJect area does not
suPport any streams, seeps, or springs for a number of miles
downgradient.

3) Groundwater under the process facilities has been sampledand water analyses have shown it to naturally conlain
dissolved rnetals and other constituents in excets of the
State domestic, agricultural , and wildlife beneficial use
standards.



4) Stream sediment sampling in the epherneral drainages in and
around the project 6ite has shown that the stream sediments
are naturally high in rnetals content, which is not
surprising in light of the mineralization that is conunon to
the Locality.

In general , Tenneco would like to stress that the Goldstrike
ProJect site is far different from the other gold mining
operationE that the Bureau has been involved with in northern
Utah. Instead of being located in tenperate, groundwater
recharge areas near present dornestic groundwater users like the
other Utah gold mines, GoldEtrike is located in an arid, dr? area
with poor quality groundwater which will probably never be
utilized for uses other than rnining.

Tenneco preaent6 these general conments regarding the past
perfor:mance of the Bureau in reviewing the permit application,
the broad environmental protection attributes of the G.oldptrike
designs, and the general hydrologic setting of the site -not to
preenpt the Bureau,s actions in protecting the waters of the
State, but rather to place the overall process in perspective.
Tenneco's proposed operations at Goldstrike have the potential
for significantly enhancing the State's minerals economy while
protecting the quality of the local water resources to every
reasonable extent well within the letter and intent of the
current regulations.

The following reaponses to the Bureau,s l-atest two letters are
herewith submitted with the hope that this will be the final such
correspondence.

ftem 4. in the Bureau,s 9-?-88 Letter
The Bureau has reguested additional information on the handling
of sulfide wasterock to prevent the release of soluble sulfate
salts.
The following has been reported in Tenneco,s Notice of Intent, to
the Division of Oil-, cas and trlining (DOGM) with regard to the
acid-generating potential of the sutfide waste rock from the
Hanburg Pit.

"The average acid-base potentiat (for ore from the Itamburg
Pit, the only pit with sulfide ore) was -39 tons CaCO3/1000
tons.

Since the acid-forrning potential exceeded the -5 tons
CaCO3/1000 tons threshold cited by the Divi.sion, the
material in the Hamburg Pit was analyzed for potential
neutralizing agents. The Hamburg pit, which contains all
the sulfide material, also has 210731000 tons of limestone.
Four sarnples of thj-s material were analyzed ueing the same



EPA procedure. The analyses results averaged +603. Thus
each ton of limestone could neutralize more than 15 times
its own weight in acid or 31,095,000 tone of the identified
acid material .

As mentioned above, the sulfide waste amounted to 1551190
tons. A specific Location will be designated at ttte waste
dumps for disposal of both acid forming and acid-
neutralizing rnaterials. The materials will be mixed by the
dunping action of the trucks. "

The information already presented to the DOGM is self-explanatory
regarding the nature of the problern and the proposed mitigation.
The mixing of the sulfide rnaterial with the lisrestone wil-l- not
reguire any rigorous prograrn of quality control . The nixing will
take place at the dump where truck loads of sulfide material will
be dunped along with truck loads of limestone. The limestone
volume will be far greater than the sulfide material volEme Eo
the net result of the durnping witl be the complete encapsulation
of the sulfide material with limestone. This will provide the
required neutralization capacity to prevent the acidification of
the sulfide material .

Migration of soluble sulfate salts from the dumps is not
anticipated for two reasons:

1) Only seven percent.-of the waste rock wj-II be sulfide
bearing and it will fsurrounded with excess neutralizing
capacity, therefore only a srnall proportion of any leachate
generated in the durnp will be developed in rnaterials which
could potentially yield sulfate;
2l Mobilization of sulfaLe salts from the durnp requires
agueous or saturated conditions. The dunp rock will be
coarse and free drainj-ng, located in an arid area, and
situated above the water table; hence, saturated conditions
will not exist in the durnp. Therefore, movement of sulfate
salts from the dump is not expected to take place.

Item 5. in the Bureau,s 9-7-88 Letter
The Bureau colunent indicates that there must be provisions to
verify the integrity of the entire liner system beneath the leach
pads throughout the life of the project.
Tenneco agrees with the Bureau that the pad liner system must be
]eak free not only for reasons of environmental protection but
also for econornic reaEons, the leach solutions contain gold.
However that is as far as Tenneco and the Bureau are apparently
in agreernent. Tenneco has taken the position of designing the
Ieach pad liner and solution collection systens to standards of
performance well in excess of the Bureau,s minimal standards with



the j.ntention of providing a large eafety margin against leakage.
lfhere the State requires that leach eolution heads overEhe liner
be controlled to less than L2 inchea, Tenneco has deaigned a
system that should limit the eolution heads to under I i.nch.
Where the State has required that a l2-inch thick secondarT liner
of clay be placed under the primary rnembrane l5-ner, Tenneco has
designed an l8-inch secondary liner under not only the pads but
also the solution ponds, and the procesa building evaporation
pond (D.8. Pond).

Tenneco has adopted these additional design features for the
liners in order to provide a large margin of eafety against
leakage of solutions through the liners. This additional attempt
to eliminate leakage should be given credit by the State and
accepted in lieu of requiring a leak detection system.

The balance of this response is the same as the response to lten
1. of the Bureau,s 9-12-88 letter.
Item f. in the Bureau,s 9-7-88 Letter
Tenneco is pleased that the Bureau has decided to accept HDPE as
a suitable liner rnaterial . The Bureau's requirenent that the
primary liner thickness rnust be 60 nil instead of 40 nil will add
to the capital cost of the proJect. However, as it can be shown
that the thicker material does enhance the ability of the liner
to resist punctures, thus enhancing environrnentaL protection,
Tenneco will modify its specifications for the thicker material .
The liner material will comply with the requirenents of the
National Sanitation Foundation Standard No. 54 and the
installation of the liner wil-l cornply with the manufacturex's
recomnendations. The complete liner material and installation
specifications wiII be submitted to the Bureau by the chosen
vendor/installer prior to installation. The recomendations of
the Bureau's June 1, 1988 letter regarding the flexible membrane
specifications will also be included in the Goldstrike material
and installation specifications. Merely increasing the thickness
of the membrane liner will not necessitate a redesign of the
facilities so the design shown in the March application would
still be valid.
Item 10. in the Bureau,s 9-7-88 Letter
The Bureau has requested a presentation of the operational
procedures which will allow the process ponds to be sized for the
design 100 yr. 24 h,r. precipitation event.

Eenneco has fully explained the design assumptions for the
solution pond sizing in its March applicati-on. The 5.7 acre
application area from which ful-l yield of the stom precipitation
is expected is not something which needs to be cbntrolled by
operational procedures. It is based on the physical linitation



of the solution purnping system. The solution application rate
will be approxinately 0.003 GPU/SF and the maximum barrengolution pumping rate wiII be 750 GPM. Dividing the pumping rate
by the application rate gives the maximum area that can
physically be leached at any one tine, this area is about 5.7
acreg.

Iten 14. in the Bureau's 9-7-88 Letter
The Bureau has clarified the leakage response categoriee it
proposed in its June 7, 1988 letter.
Tenneco does not consider this issue to be applicable to the
Goldatrike operations in that a blanket leak detection system has
not been proposed for construction under the pads. Instead, a
groundwater rnonitoring system has been proposed where if any
indication of leakage is detected in the monitoring wells, the
suspected area of the leach pads witl be shut down. In'tll€ case
of the leach solution ponds, Tenneco has proposed a system of
three identical , lined ponds, each with leak detection. In the
event of any process solution leakage in one of the tr,ro process
ponds, the backup pond will be brought into the system and the
leaking pond emptied within 7 days of identifying the leak. This
3-pond system is not cotrmon in the industry and provides Tenneco
a great deal of capability to guickly respond to leaks in the
procesa ponds.

Iten 15. i4 the Bureau,s 9-7-88 Letter
The Bureau has reiterated its insistence that the process
building evaporation pond (D. E. pond) must have a leak detection
system under it. Then, the Bureau indicates that it has
determined that the proposed pond construction is in fact
eguivalent to a leak detection systen.

Tenneco is pleased that the Bureau has incorporated the importantsite specific design congiderations foi the D.E. pbnd in
9etermining that a leak detection system does not need to bebuilt under the pond. The Bureau has apparently agreed with
Tenneco's past aseertions that because, 1) the pond will normally
only contain washdown and sludge from the filters which contains
some cyanide but will normally be removed from the pond by
evaporation, 2) the pond will be constructed with 5-inch thick
concrete on its sides and bottom to allow occasional sludge
removal with eguipment, and 3) the concrete sides and bottom of
the pond will be backed up with at least 18 inches of compactedclay, a leak detection systen is not really warranted undei thispond. llowever, Tenneco would l-ike to iecommend that if the
Bureau views the D.E. Pond construction equivalent to a leakdetection 6ystem, then the comparable design and operatingcharacteristics of the pad lineri should alio be considered
equivalent to leak detection. The hydraul_ic head in the leach



being leached is mineralized which is expected to contribute
various constituents to any water leached through it, even
without any addition of chemicale or reagents. tastly, the spent
ore can legally be considered a solid waate and as such ehould be
regulated aE solid waste. Tenneco ig unaware of any State or
Federal regulations that require solid waate landfills to yield
vtater of drinking r'rater quality. For thege reasons, Tenneco is
not willing to agree to the Bureau'a proposed pad deconmissioning
standards at this tirne but will comply with any pad
decomnissioning standards that are promulgated by the State Water
Pollution Control Corunittee in the future. This should be
acceptable because the Cornnrittee is expected to promulgate leach
pad rules in the near future, well before Tenneco will
decomnission any of its leach pads.

Item 27 in tbe Bureau's 9-7-88 Letter
The Bureau has clarified that any future leaching of rcrg with
li.quids on the acid side of the pH scale must be defined in a
permit application prior to construction.
Tenneco is in agreement with the Bureau'a cotrment and will
provide an application for this proceas when details are
available.

Item f. in the Bureau,s 9-12-88 Letter
The Bureau has commented that timely indication of a breach of
the liners to any degree is of paramount importance, that
indeterminat,e amounts of leakage could enter the groundwater
prior to detection, and that any pollution of groundwater is
unacceptable to any degree.

Tenneco agrees that a breach of the liner aystem is a concern for
both environmental and economic reasons. However, Tenneco has
clearly demonstrated in its March 1988 application and in
subsequent correspondence that leakage through the double liner
system of the pads is irnpossible unless total failure of both
liners occurs. The potential for this to occur is extremely
unlikely and would occur only under the condition of a foundation
failure which would locatly crack the clay liner and tear the
overlying plastic liner. Tenneco previously has provided the
Bureau with the opinion of its design engi.neer that the total
settlement expected for the liner baee will be 2 to 5 inches and
it will be unifomly distributed over large areas. This would
result in elongations of the clay and plastic liners which are
well within the allowable strains for these materials. The
Bureau has accepted this analysis and has stated that, "we
conclude that the foundation materials will be stable and will
provide adeguate support for the liner systems". Therefore it
should be unnecessary to install leak detection under the liner
systen for this failure mode.



I-,eakage of solutions through minor perforations of the primary
liner have been shown to be conpletely contained by the
underlying clay liner. fhe clay liner is 18 inches thick with a
permeability of 2 x 10- t cm/sec. The solution naxi-mrur head on
the plastic liner has been calculated to be less than 1 inch. We
expect to apply leach solutions to each area of any ore lift for
approxinately 80 days after which tine the application system
will be moved to another portion of the pad. Tenneco expects to
Ieach up to 5 lifts on any pad, thus each pad area will be
Ieached for up to five 80-day periods, for a total leach time of
400 days during the life of the faciU-ties. Assuming that a hole
develops in the plaatic liner on day 1 of the operations, the
total penetration of solutions into the clay liner under the hole
wiII be less than 3 inches. Therefore it should be unnecessary
to instal-I a Ieak detection under the clay liner to detect
leakage through the prirnary liner only.
Based on the foregoing, Tenneco believes it hag alreadysshown
that there is a satisfactory safety margin against any leakage
through the liner systern by nature of its design and the Bureau
has already agreed with the liner design. However, the Bureau
still continues to request some means of timely indication of a
breach through the liners j-n the event of a hlpothetical worst
case situation.
At present, Tenneco is extrernely concerned wj-th knowing its water
nass balance and will monitor both pumped pregnant and barren
solution flows via flow neters/totalizers. Mditionally, Tenneco
will monitor evaporation rates, pond elevations, and water
addition to the systen to continually evaluate proceas water
needs.

As a paralleling effort, Tenneco,s efforts at controlling its
water mass balance can be applied to evaluate potential systen
Ieakage within the pads. The solution flow data would be
accumulated over a weekly period to analyze the mass balance.
Thus within a one week response time, Tenneco can determine ifsignificant solution losses (f0C of flow or greater) wereoccurring. Due to the timited area of solution application at
any one tirne, it would be possible to define the potentiat leak
location within any 5.7 acre leach cel]. Tenneco recormende that
based on the design features preventing leakage that have already
been agreed to by the Bureau, the water mass balance systern
sholrld be acceptable as a means of monitoring potential solution
leakage.

Lirnited impacts on waters of the State of Utah, based onbeneficial use criteria, are currently allowable under theexisting, properly pronrulgated, regulations administered by theBureau. Therefore, Tenneco is uncertain of the basis for theBureau's statement in its September 12 letter whi_ch EayE,
"pollution of ground water is- unacceptable to any degre-e'.
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the immediate vicinity of the leach pads in the most likely
fracture and fault controlled pathways.

The data interpretation presented in the groundwater monitoring
proposal is very detailed and site specific. The available data
clearly define the potential solution migration pathways and
directione. Close-in rnonitoring wells have been sited such that
they are not only "down-structure" along potential contaminant
pathways but algo down-gradient along the water tabl-e surface.
In addition, a second line of monitoring wells have been
establiehed down-gradj-ent from the process site specifically for
the purpose of detecting any leakage that may not be detected by
the close-in wellg. Thus it is Tenneco's opinion, baaed upon
many hours of geologic and hydrologic interpretation, that it ig
very unlikely that any leakage beneath the pads will migrate in a
manner that will avoid detection.
Tenneco will be pleased to discuss refinement of the p::uposed
nonitoring program and the installation of additional wells which
the Bureau may suggesti however, it does not agree with the
Bureau's implication that the monitoring system will not serve
its design function. As with any of its designs submitted to the
Bureau, Tenneco's proposed groundwater monitoring system is based
on detailed, sj-te-specific data and is therefore worthy of
appropriate technical review and cottment. General statements of
disagreernent, by the Bureau do not rnaterially assist progresa
toward finalizing the design of the groundwater monitoring
systen. If the Bureau finds no specific flaws in the design of
the system, Tenneco expects that it should be approved.

Item 3. in the Bureau's 9-12-88 letter
The Bureau has reguested that additional information be provi-ded
by Tenneco as to the potential rernedial actions that would be
undertaken in the event of leakage of solutions to the
groundwat,er at the site.
First of all, Tenneco would like to emphasize that it has the
personnel and financial resources to rapidly respond to any
environrnental pollution incident that may occur in connection
with the Goldstrike operations. Tenneco Minerals enrploys over
350 people at 6 locations throughout the United States. Tenneco
Minerals has mining proJects and operations in 4 states and 1987
total assets over $30010001000. Tenneco Minerals is a wholly-
owned subsidiary of the Tenneco Company (Tenneco). Tenneco is a
diversified natural resources company with over 100r000 ernployees
worldwj-de and over $181500r000r000 in total assets. The staff of
the Goldstrike operation is backed by these combined resources
which can be brought to bear on any environmental incident.
The first response to a determination that the groundwater in any
monitoring well has been impacted by the operations would be to
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alert the Bureau of this finding. The imediate remedial action
would be to identify the location of the leakage through the
water mass balance records. Leaching on this cell or cells would
be curtailed untit the leakage was stopped. Parallel with thie
effort would be the initiation of pumping in the nonitoring well
that contained the contaminated water. This would develop a
drawdown area in the vicinity of the monitoring well which would
collect other potentially contaminated water within the zone of
influence of the drawdown cone, thus reducing the down-gradient
spread of the contannination.

The ultimate remedial actions taken to clean up any area of
contaminated groundwater would be based on the location, apparent
size, and degree of contarnination. There are various methods
that are widely applied to containment of groundwater pollutants.
These include drilling additional pumped wells to i-ntercept and
remove the contaminant plr:me, freshwater inJection wells to
reverse local groundwater gradients, and in-situ chenisal or
biological treatment. The water that rrould be recovered from any
punped wells during remedial actions would be used in the leach
process as rnakeup water. If the operationg were not active at
the time, the water would be treated as necessaaaz to meet
discharge limitations and discharged. Treatment of low levels of
cyanide contamination in water is readily accomplished by a
number of proven techniques including alkaline chlorination,
peroxidation, ultraviolet oxidation in the presence of catalysts,
cornplexing with ferrous sulfate, and acidification followed by
neutralization. The effectiveness of any remedial action would
be shown by the drilling of additional monitoring wells as
needed. The remedial action would be continued until the
groundwater quality returned to acceptable guality.

Item 4. in the Bureau's 9-12-88 Letter
The Bureau has commented that monitoring of all wells should
continue past the cessation of operations to detect any leakage
that may require some time to migrate to the nearest we1l, and
that Tenneco should comnrit resources to do this. The Bureau has
also conunented that Tenneco should conrurit resources to remedial
action, should it ever be required.

Tenneco is very amenable to extending the period of monitoring
beyond the active life of all leach pads for some defined period
of time. The extended monitoring ti:ne period is herein proposed
to be three years following -the final decommissionlng and
reclamation of the site. This time period should be sufficient
for the nigration of any leakage to the close-j-n monitoring wells
and is the sarne period established by the Division of Oil , Gas
and Mining to determine the acceptability of the site reclamation
actions. It shoul-d be noted that the lifetime of individual
leach pads will be on the order of one to two years after which
they wiII be decommissioned. This neans that certain wells will
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be rnonitored for periods of up to 9 years following the
deconunissioning of the upgradient leach pads.

Tenneco is willing to comnit j-tself to providing whatever
resources are needed for remedial actions as required for the
life of the facilities and the extended monitoring period.

Tenneco hopes that this letter will satisfy the Bureau in regard
to the comments contained in its latest two letters. The general
prefacing comnents in this letter are intended to dernonstrate
Tenneco's cotrmitment to protecting the environment and to frankly
communicate to the State our mounting frustration in convincing
the Bureau staff of the sufficiency of the protective meaeures
incorporated in the proJect designs.

Please feel free to call myself at 673-1606
questions on this material .

Sincerely,
4 -e /4^{.,&

if there are anv

Ken A. Kluksdahl
Goldstrike ProJect tlanager

cc: Marty Litus, Tenneco Minerals
Richard Hodson, Tenneco Minerals
Brian Buck, JBR Consultants
towell Braxton, Division of OiI, Gas and Mining
Southwest District Health Department
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